**************** 



^ tOTH: 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 



Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live" 



Jawaharlal Nehru 
"Step Out From the Old to the New" ' 



IS/ISO 8636-1 (1987) : Test Chart for Piano-Milling 
Machines, Part 1: Portal-Type Machines [PGD 3: Machine 
Tools] 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 




Bhartrhari — Nitisatakam 
"Knowledge is such a treasure which cannot be stolen" 





BLANK PAGE 




^*-:gv 




^^35^* 



PROTECTED BY COPYRIGHT 



JS/ISO 8636-1 : 1987 



HR^Wf^ 



( Reaffirmed 2001 ) 



^FRM 



Indian Standard 




PART 1 PORTAL-TYPE MACHINES 



ICS 25.100.20:19.060 



©BIS 1996 

BUREAUOF INDIAN STANDARDS 

MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 
NEW DELHI 110002 



July 1996 



Price Group 11 



Machine Tools Sectional Committee, PE 03 



NATIONAL FOREWORD 

This Indian Standard which is identical with ISO 8636/1 -1 987 'Acceptance conditions for piano-mill- 
ing machines— Testing of accuracy — Part 1: Portal-type machines' issued by the International 
Organization for Standardization (ISO), was adopted by the Bureau of Indian Standards on the 
recommendations of the Machine Tool Basic and Modular Units Sectional Committee now titled as 
Machine Tools Sectional Commitee and approval of the Production Engineering Division Council. 

The text of the ISO standard has been approved as suitable for publication as Indian Standard 
without deviations. Certain conventions are, however, not identical to those used in Indian Stand- 
ards. Attention is particularly drawn to the following: 

a) Wherever the words 'International Standard'appear referring to this standard, they should be 
read as 'Indian Standard'. 

b) Comma (,) has been used as a decimal marker in the International Standard while in Indian 
Standard, the current practice is to use point (.) as the decimal marker. 

c) Inch dimensions as given in the above ISO have not been included as the same are not 
prevalent in the country. 

d) Equivalent terms in French, Russian, German and Italian as given in the ISO Standard have 
not been included. In view of this, 'note' appearing under 1 of ISO Standard has been deleted. 



In this adopted standard, reference appears to one International Standard for which Indian Standard 
also exist. The corresponding Indian Standard which is to be substituted in its place is listed along 
with its degree of equivalence for the edition indicated. 



International Standard 



ISO 230/1 : 1 986 Acceptance code 
for machine tools — Part 1 : 
Geometric accuracy of machines 
operating under no-load or finish- 
ing conditions 



Indian Standard 



IS 2063 : 1988 Acceptance code for 
machine tools — Geometrical ac- 
curacy of machines operating 
under no-load or finishing condi- 
tions 



Degree of 
Correspondence 

Identical 
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Indian Standard 
TEST CHART FOR PLANO-MILLING MACHINES 



PART 1 PORTAL-TYPE MACHINES 



1 Scope and field of application 

This part of ISO 8636 specifies, with refrence to 
ISO 230-1, preliminary tests, geometrical tests 
and practical test for portal-type piano-milling 
machines which apply to general purpose, nor- 
mal accuracy, machines and gives the cor- 
responding permissible deviations. 

This part of ISO 8636 is applicable to machines 
with moving tables and fixed double columns. It 
does not include single-column (open-sided) 
machines and those with fixed tables and moving 
columns. 

This part of ISO 8636 deals only with checking 
the machine accuracy. It does not apply to the 
testing of the running of the machine (vibration, 
abnormal noise, stick-slip motion of com- 
ponents, etc.) nor to the machine characteristics 
(speeds, feeds, etc.) which should generally be 
checked before testing the accuracy. 

This part of ISO 8636 provides the nomenclature 
used for the principal parts of the machine and 
the designation of the axes. 

2 Reference 

ISO 230-1 Acceptance code for machine tools — 
Part 1: Geometric accuracy of machine operating 
under no-load or finishing condition. 

3 Preliminary observations 

3.1 In this part of ISO 8636, all dimensions and 
deviations are expressed in millimeters. 

3.2 To apply this part of ISO 8636, reference 
should be made to ISO 230-1 , especially for the 
installation of the machine before testing, warm- 
ing up of spindle and other moving parts, 
description of measuring methods and recom- 
mended accuracy of testing equipment. 

3.3 The temperature conditions throughout the 
tests shall be specified by agreement between 
manufacturer and user. 

3.4 The sequence in which geometrical tests 
are given is related to the sub-assemblies of the 
machine and in no way defines the practical 
order of testing. In particular, to make instrument 
mounting or gauging easier, tests may be ap- 
plied in any order. 



3.5 When inspecting a machine, it is not always 
necessary to carry out all the tests given in this 
part of ISO 8636. It is up to the user to choose, in 
agreement with the manufacturer, those tests 
relative to the properties which are of interest to 
him, but these tests are to be clearly stated when 
ordering a machine. 

3.6 Practical tests shall be carried out with 
finishing cuts and not with roughing cuts which 
are liable to generate appreciable cutting forces. 

3.7 When establishing the tolerance for a 
measuring range different from that given in this 
part of ISO 8636 (see subclause 2.31 1 of ISO 
230-1), it should be taken into consideration that 
the minimum value of tolerance is 0.005 mm. 

3.8 For reasons of simplicity, the diagrams in 
this part of ISO 8636 are based on a single 
machine type. 

4 Definitions and description 

4.1 Definitions of the machining processes 
that can be carried out 

4.1.1 Milling operations 

Milling is a machining operation which consists 
of removing material by means of a rotary tool 
called a "milling cutter" of which there are several 
different types. The usual operations of milling 
mostly involve face milling or end milling. The 
tools are mounted either in the spindle taper or 
on the spindle front face. 

4.1 .2 Boring operations 

Boring consists of machining the diameters of 
cylindrical, conical, blind or through holes, to the 
required size. 

4.1.3 Drilling and tapping operations 

These operations consist of drilling and/or tap- 
ping blind or through holes. 

4.2 Definition of plano-miiiing machines and 
main types 

4.2.1 Definition 

Portai-type plano-miiiing machine: Double- 
column machine with one or more vertical 
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spindle heads mounted on the cross-rail above 
a table which has longitudinal traverse only. 

Additional horizontal spindle heads may be 
mounted on the columns, of which the horizontal 
spindle axes may be inclinable. 

4.2.2 Main types of machines 

These machines are classified into two types 
depending upon construction: 

— plano-miliing machines with a movable 
height cross-rail and a bridge or tiepiece 
between the columns; 

— piano-milling machines with a fixed height 
cross-rail which may replace the bridge or 
tiepiece. 

4.3 Description 

See 5.1 , in which the numbers are explained. 

4.3.1 Bed and table 

The bed (1) is the fixed base of the machine 
which may be constructed of several parts. It 
supports the table (3) which moves parallel to the 
major axis of the bed. 

4.3.2 Column, cross-rail and tiepiece or 
bridge 

The columns (4) and (5) provide the vertical 
frame of the machine and are fixed on either side 
of the bed. 

The columns may be fitted with vertical slideways 
to accomodate a side milling head (9) with a 
horizontal or inclinable spindle axis. 

The bridge or tiepiece (10) is a fixed piece con- 
necting both columns at or near the top. 



The cross-rail (7) has its major axis parallel to the 
table plane and is fitted with horizontal slideways 
on which one or more milling heads (8) with 
vertical or inclinable spindles can move. 

The variable height cross-rail may be moved up 
and down the vertical slideways (6) on the 
columns. 

In the case of machines with fixed height cross- 
rail, the latter is also fastened to the columns and 
may replace the bridge or tiepiece. 

4.3.3 Milling head 

These heads included the spindle and driving 
mechanism and the ways for mounting on the 
cross-rail or column. In some cases the spindle 
may be mounted in a ram or quill (1 2) with a feed 
motion for drilling or boring operations. 

4.3.4 Cutting motion 

Cutting motion is provided by the spindles and 
drive mechanisms of the milling heads. 

4.3.5 Feed motion 

The following feed movements may be provided 
with constant or variable feed rate: 

— horizonal movement of the table; 

— horizontal or vertical movement of the 
cross-rail or column heads; 

— vertical movement of spindle rams or 
quills (if any); 

— vertical movement of the cross-rail (if any). 

NOTE — In general, rapid traverse Is available in addition 
to feed movement. 
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5 Nomenclature and designation of axes 
5.1 Nomenclature 




Ref. Designation 

1 Bed 

2 Slideway, bed 

3 Table (clamping surface) 

4 Left-hand column 

5 Right hand column 

6 Slideway, right-hand and left-hand 
column 

7 Cross-rail (movable, fixed) 



Ref. 


Designation 


8 


Vertical milling head 


9 


Horizontal milling head (side head) 


10 


Bridge (tiepiece) 


11 


Bottom slide (saddle) 


12 


Quill (ram) 


13 


Milling spindle 


14 


Tool (milling cutter) 


15 


Reference T-slot 



Figure 1 — Portal-type piano-milling machine with variable height cross-rail 
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a) one tilting spindle milling head on the Ai axis, placed on 
the cross-rail and one tilting spindle milling head on the Ag 
axis, placed on the right-or left-hand column 




b) two milling heads on the cross-rail 



Figure 2 — Type 1 : Machine with two miliing heads 




Figure 3 — Type 2: Machine with three milling heads 
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Figure 4 — Type 3: Machine with one milling head on the cross-rail 




Figure 5 — Type 4: Machine with one milling head on the cross-rail and an additional milling 

head swivelling on axes C and A 
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6 Test conditions and permissible deviations 

6.1 Preiiminary tests 



No. 



Diagram 



Object 



G01 




b) 




Special support 




Level 



r- l\^^ 



Particular bed shape indicated by the manufacturer 



□ □ □ CD □ □ O 



A— Bed 

Verification of levelling of bed 
slideways^': 

a) Longitudinal verification 
clieclting of accuracy of 
slideways in a vertical plane 



b) Transverse verification 
ctiecking of position of 
slideways with respect to one 
another. 
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Permissible deviation, 

mm 



Measuring 
instruments 



Observations and references to 
the ISO 230-1 acceptance code 



Local tolerance: 

a) 0,02 over any measured length 
(flat or convex )of 1 000 

b) 0,02/1 000 



Straightedge, 
precision levels, 
special support 



Sub-clauses 3.1 and 3.2 

Table dismounted 

a) Place level in the lon- 
gitudinal direction on each 
slideway at a number of 
equally spaced positions 
along the bed length. 



b) Place the special support 
and level in the transverse 
direction on each slideway. 
It shall not indicate slope 
variations exceeding the 
tolerance at any measur- 
ing point over the bed 
length. 

Such checks shall be carried 
out when mounting the machine. 



1) The shape characterisitics of the 
bed basic plane from which the permis- 
sible deviation is measured shall be 
supplied graphically or described by 
the manufacturer. 
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No. 



Diagram 



Object 



G02 




Checking of straightness of 
bed reference slideways in a 
horizontal plane. 



G03 



4e 




Checking of parallelism of bed 
reference slideways in a 
horizontal plane (for machines 
with two reference slideways). 
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Permissible deviation, 

mm 


Measuring 
instruments 


Observations and references to 
the ISO 230-1 acceptance code 


0.02 for L" < 2000 
0,03for2000< L < 4 000 

0,05for4000< L < 10000 

0,08 for 10,000 < L S 20 000 

0,12 forL> 20 000 

Local tolerance: 

0,01 over any measured length of 500 


Microscope and 
taut wire or any 
other optical 
instrument, 
special support 
or measuring 
carriage 


Sub-clauses 5.212.3 and 5.222 

Dismounted table. 

Tix taut wire to each end of 
slideway, stretch and orientate it. 

Place and orientate special sup- 
port and microscope on 
slideway. 

Move special support on 
slideway at different, equally 
spaced, positions and read the 
variation in the recorded value. 

In the case of machines with two 
V-shaped slideways, testing 
can be carried out by checking 
straightness for one slideway 
and parallelism for the other. 

1) L is ttte slideway length. 


0,02 whichever is the distance 

between slideways in the horizontal 

plane 

• 


Special support 
or measuring 
carriage and 
dial gauge 


Sub-Clause 5.412.6 

Place the special support on 
one of the reference slideways 
and on the opposite slideway. 

Move the special support along 
the slideways through various, 
equally spaced, positions. 

Read the variation in the dial 
gauge indication. 
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6.2 Geometrial tests 



No. 



Diagram 



Object 



G1 
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J- 














1 


J'"~ 
















■ 
















■ 







































Y 



B — ^Tabie 

Checking of flatness of table 
surface. 



G2 



1-5 



iSI3 



w^ 



3. 



Checking of straighteness of 
movement of table on t>ed in a 
horizontal plane. 
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Permissible deviation, 

mm 



iUleasuring 
instruments 



Observations and references to 
tlie ISO 230-1 acceptance code 



x" < 1 000 

0,02 

1 000 < X < 2 000 

0.03 
2 000 <x< 5 000 

0,04 

5 000 <x < 10 000 

0,05 

10 000 <x 

0,08 

whichever is the value y^ up to 3 000 



Precision levels 
and support with 
contact points 
spaced 500 mm 
apart of optical 
means 



Sub-clauses 5.322, 5.323 and 
5.324 

Table at mid-travel (mid-posi- 
tion). 

Place the level on the surface of 
the table at different positions 
spaced 500 mm apart. 

Tolerance as stated should not 
be applied if y is greater than 
3 000 mm but should be agreed 
upon between manufacture and 
user. 



1 ) For X dimensions along axis X. 

2) For y dimensions along axis Y. 



0,02 forL" <2 000 

0,04 for 2 000 < L < 5 000 

0,06 for 5 000 < L < 10 000 

0,08 for/- > 10 000 

Local tolerance: 

0,01 over any measuring length of 1 000 



Microscope 
and taut wire 
or other optical 
instrument 



Sub-clauses 5.212.2, 5.212.3 
and 5.232.2 

Fix taut wire to each end of the 
bed, stretch and orientate it. 

Fix and orientate microscope on 
the table. 

Move table and read indications. 



1) L is the length) of movement. 
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No. 



G3 



G4 



Diagram 





-\ 


—I 

_I "- 






-o 





Object 



Checking in the horizontal 
plane of parallelism of refer- 
ence T-slot of table to lon- 
gitudinal movement p( axis) 



Checking in the vertical 
plane of parallelism of table 
surface to its movement. 
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Permissible deviation, 

mm 



lUleasuring 
instruments 



Observations and references to 
tlie ISO 230-1 acceptance code 



0,02 fori" <2 000 

0,04 for 2 000 < L < 5 000 

0,06 for 5 000 < L S 10 000 

0,08 for L > 10 000 

Local tolerance: 

0,02 over any measuring length of 1 000 



Dial gauge sup- 
port, dial gauge 
and T-square 



Sub-clauses 5.422.1 and 
5.422.21 

Lock cross-rail and milling head. 
Fix dial guage support and dial 
gauge to a fixed part of the 
machine. Place gauge stylus in 
contact with measuring face of 
reference T-slot. 
Move table through one milling 
travel and read indication varia- 
tion. 



1) L is the milling length. 



Sub-clauses 
5.422.22 



5.412.2 and 



0,01 5 for/." <2 000 

0,02 for 2 000 < L < 5 000 

0,03 for 5 000 < L < 10 000 

0,04 for L > 10 000 

Local tolerance: 

0,01 over any measuring length of 1 000 



Dial gauge 
support, dial 
gauge, 
straightedge 
and gauge 
blocks 



Place the cross-rail in the lower 
position and the milling head in 
the mid-position on the cross-rail. 

Fix dial gauge support and dial 
gauge to milling head. 

Place straightedge and orientate 
it in the longitudinal direction (X 
axis) 

Place gauge stylus in contact 
with straightedge. 

Move table through one milling 
travel and read indication. 

In the case of very long 
machines, gauge blocks may be 
used instead of the 
straightedge. 

Repeat the test in two other posi- 
tions of the milling head, sym- 
metrical to the previous position. 

The stated tolerances assume 
that finished machining is car- 
ried out after assembly. If not, the 
permissible deviation should be 
agreed upon by the manufac- 
turer and the user. 

1) L is the milling length 
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No. 



Diagram 



Obiect 



G5 



« ■■ ■■ ■ 



irr.1 



>i!l^3^^^ 



JT^ 



2 



C — Ganty 

Checking in the vertical plane of 
slope variation of cross-rail 
during displacement 

1 : in the lower position, 

2: in the mid-position, 

3: in the higher position, 

a) forthe cross-rail fixed, when 
working without mechani 
cal indexing; 

b) for other cases. 



06 




b) 



i 



b2 
bi 



ir 
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Checking of squareness of 
cross-rail vertical movement to 
the reference plane 

a) in a longitudinal plane (X 
axis); 

b) in a transverse plane (Y 
axis). 
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Permissible deviation, 

mm 



Pleasuring 
Instruments 



Observations and references to 
the ISO 230-1 acceptance code 



a) 0,03/1 000 

b) 0,02/1 000 

at checl<ing positions 



Precision levels 



Sub-clause 5.212.2 

Place level at mid-position of 
cross-rail on an adequate face 
and read the indication in the 
quoted position. 

Place milling heads symmetri- 
cally. 

For machines with only a single 
milling head, it shall be placed in 
a central position. 

Lock cross-rail at each position. 



0,03/500 



Dial gauge 
support, dial 
gauge, cylindri- 
cal square and 
surface plate or 
straightedge. 



Sub-clause 5.522.2 

Locl< table in mid-position. 

Fix dial gauge support and dial 
gauge to milling head. Lock 
milling head to cross-rail. 

Using a surface plate placed in 
the centre of the table and 
oriented parallel to the refer- 
ence plane, position square 
cylinder, then place dial gauge 
stylus in a longitudinal plane at 
position ai on the square 
cylinder. 

Move cross-rail to position az 
and read indication. 

Rotate square cylinder 180° 
and repeat checking in the 
same sequence. 

Determine average value of ac- 
tual deviations. 

Check subsequently in a 
transverse plane at positions bi 
and ba. 

For machines of large dimen- 
sions, the check may be made 
in the mid-position and in two 
extreme positions of the milling 
head on the cross-rail 
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No. 



Diagram 



Object 



G7 



!a^ 



-¥ 






m 



D — Milling head 

Checking of parallelism in a 
vertical plane of transverse 
movement of milling head (Y 
axis) to the table surface 

a) for the cross-rail fixed, 
vt/hen working without 
mechanical indexing; 

b) for other cases. 



G8 
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Checking of straightness in the 
horizontal plane of transverse 
movement of the milling head 
on the cross-rail. 
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Permissible deviation, 

mm 



Measuring 
instruments 



Observations and references to 
the ISO 230-1 acceptance code 



a) 0,03 forL" < 1 000 

For each additional 500 mm beyond 
1 000 mm increase this tolerance by 0,01 

b) 0,02 for L < 1 000 

For each additional 500 mm beyond 
1 000 mm increase this tolerance by\0,01 

a) and b) 

Local tolerance: 

0,02 over any measuring length of 

1 000 Maximum permissible deviation: 

0,06 

for L < 5 000 

for L > 5 000 

the tolerances shall be defined by 

agreement between the manufacturer 

and the user. 



Dial gauge 
support, dial 
guage, 
straightedge 
and gauge 
blocks 



Sub-clause 5.422.22 

Table at mid-position. 

Fix dial gauge support and dial 
gauge to milling head. 

Place straightedge and orien- 
tate it in the transverse direction. 

Place dial gauge stylus at posi- 
tion ai on straightedge. Move 
milling head to point az and read 
indication variation. 

Carry out test in the cross-rail 
lower position. 

In the case of an additional head 
carry out the same test. 

For machines of large dimen- 
sions, the check may be made 
in the mid-position and in two 
extreme positions of the table. 



1) L is the cross-rail stroke. 



0,02 for a measuring length of 1 000 

For each additional 1 000 mm beyond 
1 000 mm increase this tolerance by 0,01 

Local tolerance: 

0,015 over any measuring length of 500 

Maximum permissible deviation: 

0,06 



Dial gauge 
support, dial 
gauge, 

straightedge or 
optical means 



Sub-clause 5.212.3 and 5.222 

Place the table at the mid-posi- 
tion horizonatlly and the milling 
head at the mid-position verti- 
cally. 

Fix the dial gauge support and 
dial gauge on milling head. 

Orientate straightedge in the 
transverse direction. 

Place dial gauge stylus in con- 
tact with straightedge and 
move the milling head through 
the measured length. 

Read indications. 



17 



IS/IS0 8636-1 :1987 



No. 



G9 



Diagram 




Object 



b) 




Checking of squareness of mill- 
ing head quill (ram) vertical 
movement to the reference 
plane 

a) in a longitudinal plane (X 
axis); 

b) in a transverse plane (Y 
axis). 



G10 
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Checking of squareness of 
milling head transverse move- 
ment on cross-rail to table lon- 
gitudinal movement in the 
horizontal plane. 
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Permissible deviation, 

mm 



Measuring 
Instruments 



Observations and references to 
tlie ISO 230-1 acceptance code 



0,02/300 



Dial gauge sup- 
port, dial 
gauge, cylindri- 
cal square and 
surface plate or 
straightedge 



Sub-clause 5.522.2 

Locl< table in mid-position. 

Fix dial gauge support and dial 
gauge to milling head; lock 
cross-rail to column. 

Using a surface plate placed in 
the centre of the table surface 
and oriented parallel to the refer- 
ence surface, position square 
cylinder, place dial gauge stylus 
in a longitudinal plane at position 
ai on square cylinder. 

Move milling head to position az 
and read indication. 

Rotate square cylinder 180 and 
repeat checking in the same se- 
quence. 

Determine average values of ac- 
tual deviations. 

Then carry out checking in a 
transverse plane at positions bi 
and b2. 

For machines of large dimen- 
sions, the check may toe made in 
the mid-position and in two ex- 
treme positions of the milling 
head on the cross-rail 



0,02/500 uptoa table width of 3 000 

NOTE — In the case of a table width 
beyond 3 000 mm the permissible devia- 
tion is subject to agreement between, the 
manufacturer and the user. 



Dial gauge sup- 
port, dial 
gauge, square 
and 
straightedge 



Sub-clause 5.522.4 

Table in mid-position of travel. 

Fix dial gauge support and dial 
gauge to milling head. Place the 
square on the table with one side 
aligned in a longitudinal direction 
(X axis). 

Place dial gauge stylus in contact 
with a straightedge parallel to 
other side of the square and 
move milling head by measured 
length. Then read indication. 

Rotate square 180° and repeat 
checking in the same order. 

Determine average values of ac- 
tual deviations. 

If the table width exceeds 1 000 
mm, tests shall be repeated in 
different positions along the 
table width. 
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No. 



G11 



Diagram 



1 
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a) 



b) 



Object 



Checking of squareness of 
movement of tfie milling fiead, 
A, on a column, to the refer- 
ence plane 

a) in a transverse plane (Y 
axis); 

b) in a longitudinal plane (X 
axis). 




G12 



Tilting axes 

View along arrow 

• Measuring points - 




Tilting angle 



For tilting milling heads. 

Checking of parallelism of Ttiill- 
ing head tilting axes to refer- 
ence plane when milling heads 
swivel. 

(For tilting axes parallel to lon- 
gitudinal displacement of table 
or parallel to transverse dis- 
placement of milling head on 
cross-rail.) 
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Permissible deviation, 

mm 



Measuring 
instruments 



Observation sand references to 
the ISO 230-1 acceptance code 



a) and b) 
0,03/500 



Dial gauge 
support, dial 
gauge, cylindri- 
cal square and 
surface plate 



Sub-clause 5.512.2 

Fix dial gauge support and dial 
gauge to milling head. 
On base plate oriented parallel 
to reference plane, place 
cylindrical square. 
Place dial gauge stylus at posi- 
tion ai against cylindrical square, 
move milling head by the 
measLired length to position Sz 
and read indicatior^. 

Rotate cylindrical square 180° 
and repeat checking in the same 
order. 

Determine average values of ac- 
tual deviations. 

The test shall be repeated in a 
longitudinal plane. 



0,02 for a'> < 10° 
0,03 for a <20° 
0,04 for a >20° 



Dial gauge 
support, dial 
gauge, square, 
surface plate 
and gauge 
blocks 



Sut}-clause 5.422.22 

Fix dial gauge support to milling 
head; orientate square parallel to 
displacement concerned and 
touch the square face. 

Place dial gauge at 500 mm from 
milling head tilting axis. 

Rotate tilting milling head and 
read indication. 

Remark: 

This operation allows a check of 
parallelism of tilting axes of in- 
clinable milling head to the refer- 
ence plane of the machine. This 
plane is defined by the lon- 
gitudinal displacement of the 
table and the milling head 
transverse displacement. 

1) a is the tilt angle. 
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No. 



Diagram 



Object 



G13 



a) 



UTL 




E — Milling spindle 

Measurement of mn-out of ex- 
ternal tool housing (milling 
head) 

a) cone; 

b) cylinder. 



G14 



W 



zr 



J Ki 



o 
o 
m 



b ■ 



Measurement of run-out of 
rotation of internal taper of mill- 
ing spindle. 
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Permissible deviation, 

mm 



lUleasuring 
Instruments 



Observations and references to 
tlie ISO 230-1 acceptance code 



a) or b) 
0,01 for D" <200 
0,01 5 for D> 200 



Dial gauge 
support and 
dial gauge 



Sub-clauses 5.612 and 5.612.3 

Fix dial gauge support and dial 
gauge to milling head. 

Place dial gauge stylus at posi- 
tion a) or b) as appropriate 
against generator, rotate milling 
spindle and read indication. 

Carry out test for each milling 
spindle in the vertical or horizon- 
tal p>osition. 



1) D is the external diameter of the tool 
housing. 



a) 
0,01 forD'' <200 
0,015 forD > 200 

b) 
0,02 for D< 200 
0,03 for D> 200 



Dial gauge 
support, dial 
gauge and test 
mandrel 



Sub-clauses 5.612 and 5.612.3 

Fix dial guage support and dial 
gauge to milling head and insert 
test mandrel. 

Place dial gauge stylus as close 
as possible to position a, rotate 
the spindle and read the indica- 
tion. 

Repeat the same operation at 
position b over a distance of 300 
mm. 

Carry out test for each milling 
spindle of the machine in the ver- 
tical or horizontel position. 



1) D is the diameter of the tool housing. 
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No. 



Diagram 



Object 



G15 




a) Measurement oX periodic 
axial slip of milling spindle. 

b) Measurement of camming 
of spindle nose face (in- 
cluding periodic axial slip). 
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Permissible deviation, 

mm 



IMeasuring 
instruments 



Observations and references to 
tlie ISO 230-1 acceptance code 



a) 
0,01 for D'' < 200 
0,01 5 for D >200 

b) 
0,01 5 for D <200 
0,02 for D > 200 



Dial gauge sup- 
port, dial gauge 
or other auxiliary 
devices. 



a) 

Sub-clauses 5.622.1 and 
5.622.2 

Fix dial gauge support and dial 
gauge to milling head. 

Insert a steel ball in spindle centr- 
ing, by auxiliary means if neces- 
sary. 

Position dial gauge stylus, rotate 
spindle and read indication. 

Carry out check on each spindle 
of the machine. 

The value and direction of ap- 
plication of force F shall be 
specified by the manufacturer. 

b) 

Sub-clause 5.632 

Fix dial gauge support and dial 
gauge to a fixed part of the 
machine . 

Place dial gauge stylus as close 
as possible to outside edge of 
flat face at position M, rotate the 
spindle and read the indication. 

Repeat the same operation at 
position N after moving the dial 
gauge. Determine average 
value. 

The value and direction of ap- 
plication of force F shall be 
specified by the manufacturer. 



1) D is the external diameter of 
spindle nose face. 
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No. 



Diagram 



Object 



G16 



1 

( 


] 

ITT 




<^^ 


:S 




1 


- -^-'^ 






Checking of squareness of ver- 
tical milling spindle axis of rota- 
tion to the reference plane 

a) in a longitudinal plane p( 
axis); 

b) in a transverse plane (Y 
axis). 

(Only for milling heads with ver- 
tipal axis.) 



Y 



G17 



-E 



V 

i o n n a 



^ 



Checking of parallelism of 
horizontal milling spindle axis 
of rotation to the reference 
plane. 

(Only for milling heads with 
horizontal spindle axis, 
whether the milling head is 
placed on a column slideway 
or on the cross-rail.) 

(This check does not apply to 
removable milling heads.) 
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Permissible deviation, 

mm 



Measuring 
Instruments 



Observations and references to 
the ISO 230-1 acceptance code 



Sub-clauses 
5.512.42 



5.212.1 and 



a) and b) 
0,03/500" 



Supporting arm, 
dial gauge and 
straightedge or 

surface plate 



Table at mid-position. 

Milling head at the mid-position 
on the cross-rail (or at symmetri- 
cal position in the case of several 
milling heads). 

Quill or ram at mid-position. 

Fix supporting arm and dial 
gauge to spindle. Place dial 
gauge stylus at position a of 
straightedge parallel to the lon- 
gitudinal movement of the table 
and read indication (the 
straightedge being oriented in a 
longitudinal direction). 

After rotating supporting arm by 
180° with the dial gauge on the 
point a', read new indication, 
and calculate the difference be- 
tween the two readings. 

Carry out test at position b in the 
same manner as previously (with 
the straightedge oriented paral- 
lel to the milling head displace- 
ment). 

1) Distance between the two 
traversed points. 



0,03 for a measuring length of 500 



Straightedge, 
gauge blocks, 
test mandrel 
and dial gauge 



Sub-clause 5.412.4 

Align the straightedge parallel to 
the reference plane and touch 
tlie test mandrel. 

Rotate the spindle 180° and 
repeat checking. 

Determine average value of ac- 
tual deviations. 
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No. 



Diagram 



Object 



G18 



r 


9- 


i 


— 1 




L 




J 1 













Checking of squareness of mill- 
ing spindle horizontal axis of 
rotation to longitudinal dis- 
placement of the table. 

(Only for milling heads with 
horizontal spindle axis, 
whether the milling head is 
placed on a column slideway or 
on the cross-rail.) 
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Permissible deviation, 

mm 



Measuring 
instruments 



Observations and references to 
the ISO 230-1 acceptance code 



Sub-clauses 
5.422.21 



5.422.1 and 



0,03/500'' 



Supporting arm, 
dial gauge, 
strain htedge or 
other auxiliary 
means 



Table at mid-position of travel. 

Supporting arm and dial gauge 
shall be mounted on spindle with 
dial gauge stylus in contact with 
straightedge oriented along the 
longitudinal displacement of the 
table. Rotate supporting arm and 
read indication variation. 

Test shall be carried out on each 
milling head with horizontal 
spindle axis. 



1 ) Distance between the two traversed 
points. 
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6.3 Practical tests 



No. 



Diagram and sizes 
of test pieces 



Nature of 
test 



Test 
conditions 



Cfieclc to 
be applied 



Test piece 



T — r 



Face view 



P1 




6i = /j, = 150mm 
62=/>2 = 110mm 



& 



^^. 



V7 





1 — 1 r~i ' 




L_J I— 1 






i~~i r~n 




1 1 




. h , 




_^_ 


k 


-^ 



/i is the length of the table; 

h is the distance between extreme 
faces of test pieces mounted in 
successive order; 

\\—k = 600 mm 



Slab milling of 
face B by auto- 
matic lon- 
gitudinal 
displacement 
of the table 
along axis X. 

Milling of four 
test pieces for 
tables up to 
2 000 mm in 
length. 

For table 
lengths in ex- 
cess of 2 000 
mm, it may be 
agreed to lay 
six (or eight) 
test pieces 
out as shown 
in the diagram. 



With an end 
mill or insert 
cutter 

mounted on 
vertical milling 
spindle. 

All other test 
conditions 
(quality and 
dimensions of 
tools, material 
of test pieces) 
shall be 
specified by 
the manufac- 
turer. 

All test pieces 
shall have the 
same hard- 
ness. 



a) Flatness of 
face B of each 
test piece. 

b) Height h^ of 
block (s) shall 
be constant. 
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Permissible deviation, 

mm 



Measuring 
instruments 



Observations and references to 
the ISO 230-1 acceptance code 



a) 
0,02 

b) 

0,03 

for one test piece or for 

k< 2 000 

0,05 

for 2 000 < /z < S 000 

0,08 
for 5 000 </2 < 10 000 



Straightedge 
and gauge 
blocl<s or dial 
gauge and 
surface-plate or 
micrometer. 



Sub-clauses 3.1, 3.22, 4.1, 4.2, 
5.31 and 5.412.2 

Before starting testing: 

— ensure that faces A are flat, 

— orientate block (s) parallel to 
table displacement move- 
ment (X axis) 

— with milling cutter mounted 
on milling spindle, the follow- 
ing tolerances are recom- 
mended: 

1) run-out < 0.02 mm 

2) camming < 0.03 mm 

Lock all sliding devices not in- 
volved in cutting operation. 



NOTE — Test PI is carried out only if 
no other special requirement is given, 
e.g. manufacturing of a special test 
piece to the user's order. 
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No. 



Diagram and sizes 
of test pieces 



Nature of 
test 



Test 
conditions 



Cliecl( to 
be appiied 



Same test piece as for P1 



r^^ 



P2 




X2=i 



/ 



^ 



Ql 



^^'TTp^ 



-c, 



-o-c:>Hz> 



Milling of one 
of the lateral 
faces of two 
or three test 
pieces along 
axis X, the test 
pieces being 
placed along 
the table lon- 
gitudinal axis. 

One face per- 
pendicular to 
face B can be 
machined with 
the tool (mill- 
ing head) 
guided on the 
right or left- 
hand column. 



With an end 
mill or insert 
cutter 

mounted on 
horizontal mill- 
ing spindle. 

All other test 
conditions 
(quality and 
dimensions of 
to6ls, meterial 
of test pieces) 
shall be 
specified by 
the manufac- 
turer. 

All test pieces 
shall have the 
same hard- 
ness. 



Checking of 
squareness of 
side face Ci 
and face B. 
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Permissible deviation, 

mm 



Measuring 
instruments 



Observations and references to 
the ISO 230-1 acceptance code 



0,02/300 



Precision level 



Sub-clauses 3.1 , 3.22, 4.1 , 
4.2 and 5.512.2 



Orientate block(s) parallel to 
table movement (X axis) 



NOTE — Test P2 is carried out in 
the absence of any otiier special 
requirement, e.g. production of a 
special part required by the user. 



Test to be carried out only if the 
machine is fitted with there- 
quired spindles. 
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